
Polynomial and Rational Functions 
Test 2 Review Problems 

 

1. The graph of a quadratic function is shown.  Each square is one 

unit. 

 

a. What is the vertex of the function? 

 

b. If the lead coefficient (the value of a) is 1, write the 

formula for the function in vertex form. 

 

 

2. Write the quadratic function in vertex form, state the vertex and the axis of symmetry, the x-

intercepts and the y-intercept. 

𝑓(𝑥) = 𝑥2 + 4𝑥 − 5 

3. Put the quadratic function in vertex form.  State the vertex, the axis of symmetry, the x-

intercepts and the y-intercept. 𝑓(𝑥) = 𝑥2 + 3𝑥 − 10 

 

4. The fuel efficiency for a certain midsize car is given by  

𝐸(𝑣) = −0.018𝑣2 + 1.436𝑣 + 3 

where 𝐸(𝑣) is the fuel efficiency in miles per gallon for a car traveling v miles per hour. 

Round answers to the nearest whole number, and include units. 

 

a. What is the fuel efficiency at 55 miles per hour?  

 

b. What speed will yield the maximum fuel efficiency?  

 

c. What is the maximum fuel efficiency for this car?  

 

5. A ball is tossed in the air by a child.  The height of the ball in feet after t seconds is modeled 

by ℎ(𝑡) = −16𝑡2 + 30𝑡 + 4. Round your answers to 2 decimal places. 

 

a. What is the height of the ball after 1.5 seconds? 

b.  When does the ball hit the ground? 

c. When does the ball reach its maximum height? 

d.  What is the maximum height to ball reaches?  
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6. When volcanos erupt, they sometimes throw large rocks into the air, which are called 

volcanic bombs. A model of the height h, in meters, of a volcanic bomb above the crater of 

the volcano t seconds after the eruption is given by ℎ(𝑡) = −9.8𝑡2 + 100𝑡. 

 

a. What is the height of the volcanic bomb after 1.5 seconds? 

 

b. How long does it take for the volcanic bomb to reach its maximum height? Round to 

the nearest second. 

 

c.  What is the maximum height of the volcanic bomb above the crater? Round to the 

nearest meter. 

 

 

7. A graph of the height of the of a 

volcanic bomb above the crater 

of the volcano t seconds after the 

eruption is shown. Use the graph 

to answer the questions. 

 

a. When does the 

volcanic bomb to 

reach its 

maximum height? 

 

 

b. What is the 

maximum height 

of the volcanic 

bomb above the 

crater?  

 

 

c. When does the volcanic bomb hit the ground? 
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8. If (𝑥 − 7) is a factor of the polynomial 𝑃(𝑥), what is the value of 𝑃(7)?  

 

9. If (𝑥 − 5) is a factor of the polynomial 𝑃(𝑥), what is the value of 𝑃(5)?  

 

10. Counting repeated factors, exactly how many linear factors does the polynomial 

 𝑃(𝑥) = 3𝑥9 + 5𝑥6 + 12𝑥5 + 42𝑥 + 17 have? 

 

11. Counting repeated factors, exactly how many linear factors does the polynomial 

 𝑃(𝑥) = 3𝑥7 + 5𝑥6 + 12𝑥5 + 42𝑥 + 17 have? 

 

12. Consider the polynomial 𝑝(𝑥) = (𝑥 − 3)6(𝑥 + 4)7.  

a. List the zeros of the polynomial. 

b. For each zero, say if the polynomial crosses the x-axis or “bounces.”  

 

13. List all the zeros (real and complex) of the polynomial, including repetitions.               

𝑝(𝑥) = (𝑥 + 5)3(𝑥 − 4)(𝑥 − 3)(𝑥2 + 9) 
 

14. List all the zeros (real and complex) of the polynomial, including repetitions.  

𝑝(𝑥) = (𝑥 + 7)2(𝑥 − 3)3(𝑥2 + 4) 
 

15. Consider the polynomial 𝑝(𝑥) = (𝑥 − 4)5(𝑥 + 2)8. The polynomial has a zero at 𝑥 = −2. 

Does the polynomial cross the x-axis at 𝑥 = −2, or bounce at 𝑥 = −2? 

 

16. Suppose that 2 + 4𝑖 is a zero of a polynomial with integer coefficients. What is another 

complex zero of the polynomial? 

 

17. Use the Rational Zero Theorem to list all possible rational zeros for           

𝑃(𝑥) = 2𝑥3 + 𝑥2 − 7𝑥 + 5 

 

 

18. Consider the polynomial function 𝑓(𝑥) = (𝑥 − 1)2(𝑥 − 3)(𝑥 + 4). 

a. What are the zeros of the function?  For each zero, describe the multiplicity as 

even or odd. 

Zero:          Multiplicity:  even or odd? 

Zero:          Multiplicity:  even or odd? 

Zero:          Multiplicity:  even or odd? 

b. What does the multiplicity of a zero tell you about the behavior of the graph at 

that point? Use a sentence.  
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19. Write an equation for the polynomial shown. 

 

 
20. Write an equation for the polynomial shown. 
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21. Write an equation for the polynomial shown. 

 

 
 

22. Write an equation for 

the polynomial 

function shown in the 

graph. 
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23. A polynomial function has degree 6, and the lead coefficient is 3. 

 

a. When graphed, will the right end go up or down? 

b. When graphed, will the left end go up or down?  

 

24.  A polynomial function is degree 5, and the lead coefficient is -3. 

 

a. When graphed, will the right end go up or down? 

b. When graphed, will the left end go up or down? 

25. A polynomial function is degree 6, and the lead coefficient is -2. 

 

a. When graphed, will the right end go up or down? 

b. When graphed, will the left end go up or down? 

 

26. The graph of a 4
th

 degree polynomial is shown.  

 

a.  Is the lead coefficient positive or negative?  

 

b. How many total zeros does the polynomial have? 

 

c.  How many real zeros does the polynomial have?  

 

d. How many complex zeros? 

 

 

The graph of a 5
th

 degree polynomial is shown.  

 

a.  Is the lead coefficient 

positive or negative? 

  

b. How many total zeros does 

the polynomial have? 

 

c. How many real zeros does the 

polynomial have?  

 

d. How many non-real zeros?  
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27. Find the polynomial function of lowest degree with integer coefficients that has the zeros 4 

and (1 + 2𝑖). (Hint: You can leave the polynomial in its factored form.) 

 

28. Find the polynomial function of lowest degree with integer coefficients that has the zeros 3 

and 2𝑖. (Hint: You can leave the polynomial in its factored form.) 

 

29. The graph of a polynomial 𝑝(𝑥) is shown.  Solve 

the inequality 𝑝(𝑥) ≤ 0. 

 

 

 

 

 

 

30. The graph of a polynomial 𝑝(𝑥) is shown.  Solve 

the inequality 𝑝(𝑥) ≥ 0.  

 

 

 

 

 

31. Consider the polynomial. 𝑔(𝑥) = (𝑥 + 1)2(𝑥 − 2) 

a. Sketch a graph of 𝑔(𝑥). Be sure to label the y-intercept. 

 

b. Solve (𝑥 + 1)2(𝑥 − 2) ≤ 0, you may use your graph. 

 

32. Solve the quadratic inequality. 𝑥2 − 9𝑥 + 18 ≥ 0 
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33.  The graph of a polynomial 𝑝(𝑥) is shown.  Solve the inequality 𝑝(𝑥) < 0. 

 

 

34. Consider the polynomial 𝑝(𝑥) = 𝑥3 + 5𝑥2 − 2𝑥 − 24. 

a. Given that 𝑥 = 2 is a zero of the polynomial, completely factor 𝑝(𝑥). 

b.  List all the zeros of 𝑝(𝑥). 

 

35. The polynomial 𝑝(𝑥) = 𝑥4 − 2𝑥3 − 7𝑥2 + 20𝑥 − 12 has a zeros at 𝑥 = 2 and 𝑥 = 1. 

a. Find the other zeros of the polynomial.  

b. Write the complete factored from of the polynomial. 

 

36. The polynomial 𝑝(𝑥) = 𝑥3 − 3𝑥2 − 𝑥 + 3 has a zero at 𝑥 = 3. 

a. Find the other zeros of the polynomial. 

b. Write the complete factored from of the polynomial. 

 

37. Consider the polynomial 𝑝(𝑥) = 𝑥3 + 5𝑥2 − 2𝑥 − 24. 

a. Given that 𝑥 = 2 is a zero of the polynomial, completely factor 𝑝(𝑥). 

 

b. List all the zeros of 𝑝(𝑥). 
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38. The polynomial 𝑝(𝑥) = 𝑥4 − 3𝑥3 − 7𝑥2 + 15𝑥 + 18 has a zeros at 𝑥 = 3 and 𝑥 = −1. 

a. Find the complete factored form of the polynomial.  

 

b. List the zeros of the polynomial. 

 

39. Write an equation for a rational function with vertical asymptotes at 𝑥 = 6 and 𝑥 = −2 and 

has no horizontal asymptote. 

 

40. Write an equation for a rational function with vertical asymptotes at 𝑥 = 3 and 𝑥 = −7 and a 

zero at 𝑥 = 3. 

 

41. Write an equation for a rational function with vertical asymptotes at 𝑥 = 6 and 𝑥 = −2 and 

no horizontal asymptote. 

 

42.  Write an equation for a rational function with vertical asymptotes at 𝑥 = −5 and 𝑥 = 2 and 

a horizontal asymptote of 𝑦 = 0. 

 

43. Find the zeros, domain, and vertical and horizontal asymptotes of 

𝑓(𝑥) =
𝑥 − 1

𝑥2 + 3𝑥 + 2
 

a. Zeros: 

b. Domain: 

c. Vertical asymptotes: 

d. Horizontal asymptote: 

 

44. Find the zeros, domain, and vertical and horizontal asymptotes of 

𝑓(𝑥) =
𝑥 − 5

𝑥2 + 2𝑥 − 8
 

a.  Zeros: 

b.  Domain: 

c.  Vertical asymptotes: 

d.  Horizontal asymptote: 

 

45. For the function 𝐹(𝑥) =
2𝑥2+5

𝑥2−2𝑥−3
, please answer the following questions. 

a. What is the domain of 𝐹(𝑥)? 

b. What are the vertical asymptotes, if any? 

c. What are the horizontal asymptotes, if any? 

 


